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kalibrovki gorizontal'nykn rezervuarov 
PERIODICAL: Izmeritel'naya tekhnika, 1958, Nr 3, pp 92 - 94 (USSR) 


ABSTRACT: Error sources in the calibration of cylindrical horizontal 
containers by the conventional geometric method are ana- 
lyzed and characteristic cases of deviation from true cy- 
lindrical shape (conical, barrel, elliptical shape, de~ 
formation) are considered am calculated. It is proved that 
a 1 : 100 non-horizontality of a container axis, which is 
permitted by technical specifications, can cause an error 
of between 0.2 and 10%, depending on the height of the fill- 
ing. Calculations are made for a 2,009 mm diameter container. 
It is shown that the error for 10-15 m containers amounts 
to 1 to 2 % and can reach 5% (with horizontal axis) when 
deformation is not taken into account. There are 2 tables. 
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-~Applications 


Card 1/1 


ty ETSY OLR Reh oUF 


ae oad 


APPROVED FOR RELEASE: 08/23/2000 


ro REE ESP 


CIA-RDP86-00513R000930610005-7" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930610005-7 


LOSHAK, YI. 
me ETRE! frescoes, 
eee of measuring moisture content in grains 5 
drying. Izm.tekhe noell:20-23 NH '606. 
(Grain—Tes ting) 


y the pethed of 
(MIHA 13:11) 


ites re Ess 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930610005-7" 


"APPROVED FOR RELEASE: 08/23/200 CIA-RI 


Ce 


P86-00513R000930610005-7 
z Seis 5 


Bia 


Seer Pek SATS Bead 


MARAKIN, Nikolay Fedorovich; LOSHAK, Mikhail Zakharovich3; POSTERNYAK, 
Ye.Fo, inzh., redo; SHILLING, V.A., red. izd-va; GVINTS, V.L., 


tekhn, red. 


[High-pressure hyd:aulic devices ]Gidravlicheskaia apparatura 
vysokogo davleniia, Leningrad, 1962. 22 p. (Leningradskii dom 
nauchno~tekhnicheskoi propagandy. Obmen peredovym opytom. Se~ 
riia: Mekhanicheskaia obrabotka metallov, no.8) (MIRA 15:8) 
(Oil hydraulic machinery) 


PERS Ss Ree eat ee ae 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930610005-7" 


"APPROVED FOR RELEASE: 08/23/2000 


SSiairas Sats 


CIA-RDP86-00513R 


Trea Pte 


000930610005-7 


fo 


MARAKIN, N.F.3 LOSHAK, MZ. 
Rarige of the DG hydraulic engines, Bivl.tekh.~ekon.inform. 
no, L44-45 162, (MIRA 15:2) 
(Oil-hydraulic machinery) 


PRESEN 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930610005-7" 


SF 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930610005-7 
nes aS 


MARAKIN, N.F., inzh.; LOSHAK. M.Z., inzho 


Series of the DG hydraulic engines. Vest.mash o £2 1903290 
91 Mr *62, (MIRA 15:3) 
(Hydraulic engines) 


Rati 
SSF 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930610005-7" 


“APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930610005-7 


Ste SESS PU SHERRI. “A TERS TINE} 


MUS rt SIGWR EEE EEG pacer oo 


— arascas . (H)._ewr(e)/enets)/ene( sexta) (ewe n)/1/emr(1) exe) <2 ee 
mam == «= JACCESSION NR: AP5021996 UR/0286/65/000/014/0074/0074 
ae a re ae : i _ . 678,058.23 
hae ay os , - 678.065 4% 


ty 
eer teed 


Braye 2k MNS cet es es Ce | 
am 6S AUTHOR: Gurtyanov, B. 1.5 Loshakevich, B. P.; Pinovskiy, M. Le; Gavrilova, F. A.3 
ag _ : lyurtyev, Se a Pankov, Ak Meh Bes Proselkova, Ye. Pe ij t 


ee WX 7 
( |PITLE: A semiautomatic transfer machine for refillirg the molds in autoclave 
os z=  griaoesiuaaaae Class 39, No. 172976 


7 \ ee 
~ |SOURCE: Neoatisees? izobreteniy i tovarnykh.znakov, no. 14, “2965, 74 
“|}TOPIC TAGS: industrial eutomation \vulcanization, rubber working machinery’ 


“ABSTRACT: This Author's Certificate introduces a semiautomatic transfer machine — 
|for refilling the molds in autoclave tire vulcanization. The machine is a closed 
\eircular device with a centrally located automatic operator and devices for angu- | 
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derived, solved to a first approximation and interproted shysically. 
Though contrel experiments do not agree closoly with theory, they indicate 
the feasibility of the proposed construction. he Le 
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THEORY OF WAVE PROPAGATION IN AN ELECTRON 

BEAM. L. N. Loshakoy. Zhur- Tekh. Fiz. 22. 193-202 
(1983) Feb. (lv Russian) 

The theory of electromagnetic wave propagation in the 
presence of an electron beam in a wave guide filled with di- 
electric is described. It is assumed that electrons move 
freely along the wave-guide axis within the dieiectric. Types 


and peculiarities of waves capable of propagating under var- 
1uus conditions are established. (G.¥.) 
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*Loshakov, L. N. 
Morera rari wetsitedss, 
Title : A special case of matching radio-wave guides 


Periodical : Radiotekhnika, 10, 25-28, Mar 1955 


Abstract : A special case of matching two wave guides, for the purpose of confirming 
the correctness of Brillouin's physical concepts of electromagnetic wave 
propagation in wave guides, is presented in this article. .Two wave guides 
of the same geometrical configuration, but filled with dielectric material 
of different dielectric constant, are studied here with an aim of deter- 
mining the conditions ‘for matching two such wave guides. Theoretical cal- 
culations of the conditions for wave guide matching, based on Brillouin's 
concept, were in good agreement with actual findings, and therefore may 
find some practical application. One USSR reference cited. 

Institution: *Active member of the All-Union Scientific and Technical Society of Radio 
Engineering and Electric Communications imeni A. 8, Popov, Moscow 


Submitted : 12 Jan 1953 
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Catsgory : USSR / Radio Physics, Radiation of Radio Waves, Trans- - I-5 
mission Lines and Antennas 

Abs Jour : Ref Zhur - Fizika No 5, 1957, No 7286 

Author : Loshakov, LN. 

Title : Concerning One Method of Calculating the Propagation Cons- 
tants in Viaveguides With Walls of Finite Conductivity, 

Orig Pub : Radiotekhnika, 19656, 11, No 9, 811 

Abstract +: An approximate method is described for the calculation of the 


provagation constants in a waveguide whose walls are not ideal- 
ly conducting, based on the use of the conjugate lemma, The 
correctness of the above method is confirmed and the resulits 
of its anplication are considered, 


Card 
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, Abst Journal: Referat Zhur - Fizika, No 12, 1956, 35443 


Author: Loshakov, L. N. 


Institution: None 


Title: Approximate Calculation of the Propagation Constants in Trans-~ 
mission lines in the Presence of an Electron Beam 


Original 
Periodical: Zh. tekhn. fiziki, 1956, 26, No 4, 809-820 


Abstract: A method is described for approximate calculation of the constants 
of propagation in transmission lines in the presence qf. an electron 
beam, based on using the electronic equations and of an associated 
lemma analogous to the Lorenz lemma established by Ya. N. Fel'd 
(Dokl. AN SSSR, 1947, 56, 481). The results of the theoretical in- 
vestigation are used to calculate a particular case of operation of 
the traveling wave tube employed as an amplifier with a decelerating 
system in the form of a helical line. Bibliography, 10 titles. 
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TITLE: Application of the Lorentz Lemma to the D i 
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‘the Propagation Constants for the interaction of Dele se 
Beam with Spatial Harmonics. (Primeneniye lemny Lorentsa 
dlya opredeleniya postoyannykh rasprostraneniya pri vzatmode 
stvil elektronnogo potoka s prostranstvennym1 garmonikami., ) sia 


PERIODICAL: Radiotekhnika i Elektronika, 1957, Vol.2, No.4, 
pp. 461 - 469 (USSR). 


ABSTRACT: Note: MThe material contai i i 
ab the Tetennctt ee ntained in this paper was presented 
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Application of the Lorentz Lemma to the Determination of the 
Propagation Constants for the Interaction of an Electron Beam with 
Spatial Harmonics. 


q 


Bz [ =2,4| + (Ese, | a,de = - \ inf as (1) 


Sy 


Ey = ji/oe + E | (2) 


where Ey » 4H, are electric and magnetic fields of the line 
with the beam (the unknown quantities) E, is a component of 
the unknown field (which is rotational); Ei, » 4, are 


electric and magnetic fields of the liner in the absence of the 
electrons and damping (auxiliary fields), i is a.c. component 
of the electron current density, e is the dielectric constant 
of the medium, w is the angular frequency, @, is the unit 
Card 2/5 vector of the axis z, 8 is the cross-sectiodal area of the 
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Application of the Lorentz Lemma to the Determination of the 
Propagation Constants for the Interaction of an Electron Beam with 
Spatial Harmonics. 


line and §. is the cross-sectional area of the electron beam; 
the asteris® in the equations denotes the conjugate quantities. 
Solution of the equations leads to the following expression for 


the propagation constant of the system: 


si(3- 153V - u| +M ree, ( Ejna| 28 = 0 (45) 


° 


where ® is a deviation of the propagation function due to 
the electron beam, which is defined by: 


Tq = Bon - 189d (33) 


where § is the propagation constant for the fundamental, 


00 
while the propagation constants of the harmonics are: 
2rr 
Card 3/5 Bon = Boo + “bh (29) 
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109-4-11/20 
application of the Lorentz Lemma to the Determination of the 
“Propagation Constants for the Interaction of an Electron Beam with 
Spatial Harmonics. 
in which h is 
remaining parame 


the pitch of the periodic structure. The 
ters in equation (45) are as follows: 


where K, = w/t, : 


n = k/Bon » 
elocity of the electrons 


a average V 
i Boo/Bon 
2 
and. Mu : aA/Boo ? 
in which e and m are 


and i, the d.c. density of the beam current; 


Pp is the average power transmitted along the system, 
in the integral are components of Bui 


3 


a = ei,/meug » 


the charge and the mass of an electron 


re) 
and Eonz 
as given by: 
+00 
B41, = E (17) 
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s The sign (-) in equation (45) relates to the interaction of 
the beam with a forward harmonic and the sign (+) to the inter- 
action with a backward harmonic. The coefficient by M in 
equation (45), i.e. the expression: 


3 
we : 
Eon 7 ae | Bone { ds (46) 
Boo ° 
0 


is referred to as the coupling coefficient of the system for 
the nth harmonic. General expressions for K are derived. 
There are 5 references, 2 of which pertain to te works of 
the author. 


SUBMITTED: May 30, 1956. 


AVAILABIE: Library of Congiess. 
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102-3.5,23 
AUTHOR LOSHAKOV L.N.,Regular Member of Society OLDEROGGE Ye.3B. RO. 
TITLE Fast Waves in a Coaxial Spiral Line. 


(Bystryye volny v koaksialtnoy spiral'noy linii-Russian 
PRRTODICAL | Radiotekhnika, 1957, Vol 12, Nr 6, pp 25 ~ 30 (U.S.S.R. 


ABSTRACT An approximate theoretical investigation of the propagation of fast 
waves of various kinds in a coaxial spiral line is carried out. The 
conditions under which such a propagation is possible are determ: - 
ned. The analysis is carried out within the frame of idealization, 
i.e. the spiral is replaced by an anisotropically conducking oylin- 
drical surface with a radius similar to that of the average spiral 
radius. First the initial relations and then the equations for the 
phase constant and the critical frequencies are found. For the pur- 
pose of simplification of the calculation an ideal conduction of 
the spiral as well as of the soreen are assumed. Six independent e- 
quations are formed by means of which 5 of the 6 integration con- 
‘stants of the equations for the fields can be expressed by one. A 
Transcedent equation is obtained required for the phase constant 
8, of the waves of various types, which can propagate in the line 
investigated. The determination of the phase constant 8, leads to 
. the graphical solution of the transcedent equation for the given 
geometry of the line as well as of the frequency. The equation 
for the critical frequencies 4s obtained and the evaluation of the 
roots of this equation shows that the basic types of the waves in 
Card 1/2 the line investigated which have the lowest frequency are the a- 
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Fast Waves in a Coaxial Spiral Line. = 
symmetrical waves with the indices n=1, m=1 and m=-1. (nw de: th 
ordinal number of the root of the transcedent equation if m is 
given, where m= 0, +1, t2.000)- The investigation of these three 
types follows: axial-aymmetrical waves (m=0,n=1) and asymmetrical 
waves of the type m=i1, n=1- 

(7 illustrations and 4 Slavic references). 


ASSOCIATION Not Given. 

PRESENTED BY ; 

SUBMITTED 20.11.1956 

AVAILABLE Library of Congress. 
Cara 2/2 
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| ~ sAUTHOR # ORDA USNS eee gov/108-13-9-1/26 
PITLEs E-Type Surface Waven ir Round ‘ave Guides (Poverkhnostnyye 


volny tipa E v kruglom voinovode) 
PERIODICAL:  Radiotekhnika, 1958, Vol. 13, Nr g. op. 3-7 (USSR) 


ABSTRACT: As in reference 1 no mathematical presentation is given of the 
considerations invulved in the study of axially symmetrical 
electric surface waves with a small lag in unnular wave guides 
the interior surface of which is coated with a thin dielectric 
layer this is presented in this paper. First equation (6) is 
derived specifving the unknown thase constant B of the surface 
waves. Equation (6) can be soived graphically. Its analysis 
shows thet at not very high frequencies the arguments of the 
Besnel (Bessel') function in tne right part of equation (6) are 
very great. Hence equation ‘6) san be simplified for most cases 
occurring in practice. The asymptotic formulae (7) are applied 
to (6), yielding (10). Thie equation (10) has no solution if the 
frequency ig below a certain Jevei. This means that the Fon 


— waves posceass critical frequencies. They are specified by for- 
Card 7/4 muia (1%) and (12), respactively. L171) has an infinite number 
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° of sclutions which are within the interval (n-1)t<y Clén-7) 
(n= 1, 2, 3, -++). To each value of y, there corresponds a 


critical frequency for a certain type of wave (B))- When 


s 


3 or 0 


frequency increases, the phase velocity of the surt 
dropa. By solving equation (10) the lag cccurring 
eific ease can be obtuined. As it was desired to dr: 
thorough conclusions from the theory discussed the 

a numerical solyticn of equation (10) are given for 
cific exsmples. Tnere are 3 figures and 2 references, 
which is Soviet. 
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Translation from: Referativnyy zhurnal, Fizika, 1960, No, 10, pp. 309-310, # 227 


AUTHORS : O1' derogge, .Ye.B., Loshakov, LN fs 
TITLE: Calculation of Coupling Coefficient in a Backward-Wave Tube With a 


Double Spiral 


PERIODICAL: Tr, Konferentsii po elektronike SVCh, 1957, Moscow-Leningrad, Gosen- 
ergoizdat, 1959, pP- 23 - ak 


TEXT: The authors derive a formula for calculating the coupling coeffi- 
cient K, for the interaction of an electron beam with a field of arbitrary space 
harmonic in @ backward-wave tube with a double spiral, The spiral is assumed to 
be of the strip type, sereen effect: and losses in the spiral are neglected, 
Numerical calculations of K, are performed by the formula obtained for a number 
of particular cases, It turned out that the way of, current distribution over the 
spiral strip affects the magnitude of K, only insignificantly, K,g-values decrease 
sharply with the increasing number of the harmonic, The coupling coefficient of 
the first reverse harmonic, K,_), was investigated in detail, The graphs of K,_j 
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A001/A001 
, ; Caleulation of Coupling Coefficient in a Backward-Wave Tube With a Double Spiral 


are presented as functions of geometry of the spiral, frequency and dimensions of 
the beam, which are of interest for the selection of characteristics of the back- 
ward-wave tube, It is found out that there is an optimum value of the spiral 
pitch, corresponding to the Kg_; maximum, for the fixed values of frequency and 
radius of the spiral, It is mentioned that annular beams are expedient for the 
operstion of backward-wave tubes at sufficiently low voltages. Spirals with 
relatively. large diameters can be used in this case, 


G.N, Shvedov 


Translator's note; This is the full translation of the original Russian abstracts 
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AUTHOR: 
TITLE: 
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Loshakov, L.N. SOV/109-4-4-15/24 


pe | 
Taking into Account the Space-charge Field in the Evaluation 


of the Propagation Constant of a Delay System in the 
Presence of an Electron Beam by Means of the Lorentz Lemma 
(Ob uchete polya ob'yemnogo zaryada pri raschete posto- 
yannykh rasprostraneniya v zamedlyayushchey sisteme v 
prisutstvii elektronnogo puchka s pomoshch'yu lemmy Lorentsa) 


PERIODICAL: Radiotekhnika i elektronika, 1959, Vol 4, Nr 4, 


pp 688 - 694 (USSR) 


ABSTRACT: In two. earlier works (Refs 1, 2) the author described a 


method for calculating the propagation constants of the 
waves in delay systems in the presence of a longitudinal 
electron beam. The method was based on the use of the 
Lorentz lemma and was not very accurate. In the following, 
the author makes an attempt to modify the method in such a 


-. Way as to improve its accuracy. The electron beam con- 


Sidered has a circular cross-section and is a sinusoidal 
function of time. The wave equation with regard to the 


longitudinal component of the electric field EL. can be 


Cardl1/5 written in the form of Eq (1) where © is given by Eq (2). 
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S0V/109-4-4-15/ 24 
e-charge Field in the Evaluation of the 
of an Electron 


Taking into Account the Spac 
Propagation Constant of a Delay System in the Presence 
Beam by Means of the Lorentz Lemma 


The remaining symbols in these equations are: Y - the 


propagation constant; Ik = w/aoi UY, is the steady 


component of the electron velocity; 4 
the plasma wave number ; a is the st 


is the square of 
eady component of 


the electron current, a, is the plasma frequency; e is 


the permittivity of the medium and + is the permeability 
of the medium. The solution of Eq (1) is in the form of 
; Eq (3), se that the transverse component of the magnetic 
field is given by Eq (4). For the region outside the bean, 
the wave equation is in the form of Eq (5), where P is 
defined by Eq (6). The fields are, therefore, given by 
Eqs (7). The condition of continuity of the tangent fields 
at the boundary of the beam (r = a) is given by Eq (8). 
The propagation constants of the possible waves can, 
therefore, be determined from Egs (2), (6) and (8). For 
slow waves which fulfil the conditions described by 
Card2/5 
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Propagation Constant of a Delay System in the Presence of an Electron 
Beam by Means of the Lorentz Lemma 


Eqs (9), the propagation constants are given by Eq (10), 
where € is defined by Eq (11). The quantity g takes 
into account the influence of the transverse dimensions 

of the beam on the propagation constant, it is referred 
to as a depression coefficient. The electric field (on 
the basis of the Lorentz Lemma and the preceding equations) 
can be written as: 


(14) 


The alternating current component can be written in the 
form of Eq (15) or as Eq (17). It is necessary to determine 
the correction factor 6 ; the relationship between 3) 
and the propagation constants 2 of the waves is expressed 


by Eq (21), where the phase constants Bom are defined 
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by Eq (22); h denotes the period of the system. The 

sign - (minus) in Eq (21) refers to the case of the 
interaction with the first harmonic, while the sign + (plus) 
refers to the interaction with a backward harmonic. For a 
smooth delay system with "separated" waves of the EH type, 
the propagation constants can be determined from Eq (23), 
where the index n is neglected. This equation permits 


the determination of the propagation of all the four simple 
waves which exist in the presence of .an electron beam. The 
depression coefficient can be approximately evaluated from 
Eq (8). The results of the calcul#ions are shown in 
Figure 1. The results are compared with accurate values 
(Ref 5); the comparison is given in Figure 2. From 
Figures 1 and 2, itis seen that if av, <1.6 and 


a/b <0.6 , the values of the depression coefficients, 
as- determined from Eq (8), are very near to those obtained 


Card’/5 by means of the exact theory. 
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Propagation Constant of a Delay System in the Presence of an Electron 
Beam by Means of the Lorentz Lemma 


There are 2 figures, 1 table and 9 references, 8 of which 
are Soviet and 1 German. ; 


SUBMITTED: January 10, 1958 
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AUTHOR: Loshakov, L.N. 2 

TITLE: auetite theory of a Multi-Conductor Transmission Line 7? 
Consisting of a System of Alternating- se Gonductors 


on the Surface of a Circular Cylinder 


PERIODICAL: Radiotekhnika 1 elektronika, Vol 5, No 7, 1960, 
pp 1092-1099 (USSR) 


ABSTRACT: The propa ation’of a. TEM-wave along a system of 
al Lorna bing-phase conductors on the surface of a circular 
cylinder in the presence of two coaxial screens is calculated 


approximately. The electrodynamic method is employed with the 
Simplifying assumption that the azimuthal electric field in the 
narrow gaps between adjacent conductors may be represented in the 
form of a rectangular function. It ig assumed that the basic 
conductors are infinitely thin and that the conductors and screens 
are ideal conductors. This type of multi-conductor line has been 
employed recently in helitron devices (Ref 1). It is found that 
the localisation of the field improves with inerease in the number 
of conductor pairs. The wave over the cross-section has the 
properties of a surface wave but with the absence of delay in the 
direction of propagation, characteristic of surface waves. 
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On the.Theory of a Multi-Conductor Transmission Line Consisting of 


a System of Alternating-Phase Conductors on the Surface of a 
Circular Cylinder 


Theoretical formulae and simplified formulae for the numerical 
calculation of wave impedance are given. The simplified formulae 
are derived on the assumption that screens are absent. 
Consideration of the effect of screens shows that they reduce the 
wave impedance where, other conditions being equal, the screen 
influence decreases with increase of the number of conductor pairs. 
There are 2 figures and 5 references, of which 4 are Soviet and 

1 is English. 
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AUTHOR: Loshakov, L.N. ip 
TITLE: Qn the Theory of Microwave Electron Devices with 
Transverse Interaction 
PERIODICAL: Radiotekbnika + pagkbronilas 39003- VOnt?* No.9 ix 
pp. 1448-1457 
TEXT 3 A microwave device with current flowing transversely to 


the * lectromagnetic-wave-de toy system could have very much higher 
electron beam current than the existing longitudinal-beam devices. 
Dunn and Harman (Ref.1,2) described tubes in which current was 
introduced uniformly along the entire interaction space at an 

angle to the longitudinal axis. In such tubes, the amplification 
effect apparently fully corresponded to longitudinal interaction. 
The present article describes 4 preliminary theoretical analysis of 
phenomena in a device with true transverse interactions An 
idealized waveguide model is adopted, consisting of a rectangular 
waveguide with ideally-conducting walls, filled by 4 lossless 


dielectric. Jt is assumed that the side walls have an electron 
stream completely filling the inner regions of the waveguide, 
moving parallel to the wide walls. The wave excited is assumed to 
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On the Theory of Microwave Electron Devices With Transverse 
Interaction 


be of the type IMy, (m,n # 0), which has the necessary field 
components for transverse interaction. The basic relationships 
in such a system are obtained for the small-signal case. Further, 
the author limits himself to the case of low gain. The solution 
indicates that two growing waves are possible, directed in opposite 
directions along the z-axis. The maximum value of the real part 
of the propagation constant is obtained with electron velocities 
exceeding the phase velocity of the unperturbed waves travelling 
in the direction of motion of the electron. Agreement of this 
result with the crestatron theory (Ref.6) is considered as 
confirmation of the assumption made in the present work. It is 
expected that with adequate gain in the interaction region, the 
dependence of the growth factor of the wave as a function of beam 
current density will approach the case of the ordinary TWT with 
longitudinal interaction, To develop an amplifier, it will be 
necessary to suppress reflection of the waves travelling in the 
direction from the load to the exciter, Utilization of the 
backward wave may lead to an oscillator with distributed feedback. 
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41.30 
AUTH Us Loshakov, L.N._ 
TITLE: The coefficient of coupling between the electron beam 
and the retarding system in the transverse field SHF 


devices 


PERIODICAL: Radiotekhnika i elektronika, v. 6, no. 5, 1961, 
767 - 769 


TEXTs In his previous article (Ref. 13 K teorii elektronnogo pribo- 
ra SVCh s vzaimodeystviyem v poperechnom napravlenii, Radiotekhnika 
i elektronika, 1960, 5, 9, 1448) the author gave the results of eve 
luating the interaction process between the electron beam and the 
electromagnetic wave field in a wave guide model of a SHF electron 
device with a transverse field (for the movement of electrons in a 
direction perpendicular to the power stream in the wave guide). 
Since the problem is a new one and the results given above were 
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provisional only, in the present article the author analyzes the 
problem in more detail and in particular tries to relate the coup- 
ling coefficient as introduced in Ref. 1 (Opecit.) to the known 
coefficient of coupling of an ordinary TW with a transverse field. 
In Ref. 1 (Op.cit.) the following expression was obtained for the 
coefficient of coupling between the electron beam and the wave Ky, 
in a tube with transverse field interaction: 


«? nat 
2 (1) 


where k = w Vep - the phase constant of the medium and mit/a - the 
phase constant of the wave propagating in the retarding system in 
the direction of the x - axis and not affected by the electron beam. 
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0 Be 


ce ( m= 1, 2,3,-++- 
According to Brillouin, the wave guide 
sult of superimposition. of a homogene 
tea in four intersecting directions. 
with the electron beam along the x-ax 


given by 
Eusx = if ehat—ik(x cos sty cos S42 C08 ¥) , 
Rat 


’ 


snd, 23,0686 7% 

‘wave L Mmn is formed as @ re- 
gus transverse wave, propage- 
This transverse wave interacts 
is and has component fields 


ens 


(8) 
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" cosa ari. mis rad ; | 
e the ratio of the electric field Bo, to the 


hes penne a 1 to the characteristic impedance of the 


magnetic field Ho4 is equa 
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ee EB (15) 
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af 2 
cos? oy = [ext = sina, | 
In Eqs. (2) - (6) the following not ation is used: a and b - the 
. wave guide dimensions, By -. the ‘phase constant along its longi tudi- 
-nal axis 2; tHe phase constant By is related to the phase constants 
along axes x and y by the known relation of 
: y we| Bo, | cost or ° 


(17) 


Ky = sz sito = mit 
pias 2° oes 

~ } 
From Eqs. (1), (43), (15): (16) and .. f 2 
ate! fae rae 7) AR 
4 Bp == ner St ion . 7 ff a 
ie 

a 

a 


’ the required exp ssion ‘for the coefficient of coupling of'a tube 
with a tranaverse| field (interaction) can be determined, where , 
ma/a.=.k cos uw. Bkpression (17) describes the physical picture of 
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the tube action dnd to determine the analofy between & transverse — 
field tube and a DWE. A similar method to the above could be used 

+o determine the coupling coefficient’ of a’ wave guide model of an 
ordinary TWI as stated by the author (Ref. 3: Priblizhennyy raschet 
postoyannykh rasprostraneniya V, liniyakh peredachi pri nalichii 


. | 
The coefficient of aie 


elektronnogo puchka, 2hTF,, 1956, 26, 4, 809), which is then given 

by . ; bao * | j 
Fe can oe Hed web Be Beasts : | 
acIBB = a = Dsl cosy” ( 18) 


(17) and (18) shows @ similarity in the mechanism 
of interaction of the transverse field and of a TWL tube. The above 
- result may also be constdered as @ generalization of the expression 
for Kg..There are 1 figure and 3 Soviet-bloc references. 
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4 3/20 (U4, /14/ 538) D266/D302 
AUTHOR: Loshakov, LN. 
TITLE: A convenient form of the coupling coefficient 


characterizing the interaction of an electron beam 
with the space harmonics of a slow wave structures 


PERIODICAL: Radiotekhnika i elektronika, v. 6, no. 10, 1961, 
1685 = 1687 


TEXT: The purpose of the present work is to revise the definition Ke 
of coupling coefficient used by the author in two previous papers 

ere 1: Radiotekhnika i elektronika, 1957, 2, no. 4, 461) and i 
Ref. 23 Radiotekhnika i elektronika, 1959, 4, no. 4, 688). In the 
first half of the paper the earlier formulation is reiterated. The | 
propa; ation coefficient in the presence of the beam is expressed } 

with ine aid of the properes on coefficients of the space harmonics 

and of a correction term which can be determined from a charac-— 

teristic equation. According to the previous definition the coup- 

ling coefficient of the n-th space harmonic is given by the follow- 

Card 1/3 


APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930610005-7" 


"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930610005-7 


= spear 


» 7 ‘* 2 
8/109781 /006/010/015/027 
A convenient form of the ... D266/D302 
ing expression; 
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Kon = * 2Bay?, f [Eono/ a5 (3) 
M 85 ee 


where w — angular frequency, € - dielectric constant, @ - propa- / 
gation M@@Peient of the zerothspace harmonic, P, - time average 
current, Eon -~ amplit\de of the electric field associated with 

the n-th space harmonic, 8, ~ cross-section of the electron beam. 


The + sign applies for forward and backward harmonics respectively. 
It was pointed out by LP. Lisovskiy that the coupling coefficient 
should be independent of the way, in which the space harmonics ar- 
numbered. In order to satisfy this condition the author replaces 

Boo in Eq. (3) by /Bon/. Having redefined the coupling coefficien: 
the author rewrites all the expressions by tak§mg account of this 

modification. Finally the connection between the parameters intro- 
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duced by the author and those of Pierce are shown (the relation- 
ship is a simple algebraic one). It is claimed that the author's 
parameters are more suitable for evaluating the relative merits of 
slow wave structures. There are 2 Soviet—bloc references. 
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AUTHOR: ._LO@hakove Delle 7 | : 

-lmtenpi: ~~ Appaying the Lorentz's Lemma to the approximate eva- fe 
3 ee ‘uation of propagation constants in a transverse 

field ‘I¥T. ! F a i “0 


“PERIODICAL! aadiotekhnilai elektronike, ve 6, nO» 12, oeud ; 
Jub tne f. 2012 ~ 2016 ~ ; ; i a Jee 
TEXT s “In the present ‘article the presence of space harmonics is =. 
a négiected.to simplify the problem it is assumed that the transverse 
: > g¢eld UWL has a retarding system, 4n which the wave propagation ie 
>. ‘pest described in the Cartesian system of coordinates, z axis co-. ; 
“ dnceiding with the direction. of propagation of energy and the elec-' 
“tyon beam travelling along the traneverse x axis. The basic rela- . — 
re tionship is obtained in the: form of. ; gee 
: cs et ae eee ee a ee 
i \(EHinlet {En Hix) 4y + 5 \ (EHilet En) dy ==) Puede 
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E. and ff, are the electric and magnetic fields respectively in the. 
\ system in the presence of the electron beam} Ess and fer - fields 
nt. ‘the acting. 


-4n the same delay system with no, elect 

type of wave in the device is assumed to be the longitudinal - mag- 
netic wave IM, at HL = 0 and m #0, 7 # 0. Applying the theory of 
> an ordinary WT the components of the sought electric field in the 
"presence of an electron beam are given by so peti © 


Applying the Lorentz's Lemma saa 


ce eee agcle 

ees Pq = Boy +.J oe iy Ey = Boy? "rz = Boo) (4) 
“ if Ej is circulating, where l’. the dispersion coetficient. By iso- 

ating from the standing wave the incident wave in the direction of 

possible movement of electrons and denoting this wave by components 

Mrz Biz producing thus an auxiliary tield, it is shown that the . 

presence of electric beam results in 4 distortion of oy subsudia- 

I 


hs ry field. This in turn produces the required field os . If the 
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atk pit ikot PN (+ 08) + Hho N + age | Boca 3.0 (16) 
oe aed, ; inten oo eee ae 
; obtained, where N is given by 
N= st... 
Au MEE og ae Fox Wo : : a 
>(16) 4s the required characteristic equation, relating the un-:. 
known propagation constants v and y. the validity of Eq. %16) is | 
jted py applying it to a waveguide model of a transverse field ~ 
4aWT, in which the beam does.nut atfect dependence on y-coordinate 
‘(as assumed previous 1,)- If so by = 0, By = b an 
: re . b : 
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‘(v? +- Bo) U(v + Tha) + « a+r + wa) (+ iy tae  - (18) 


5 oneinl Retaining the term (v2 + B, ara and ineroaaaing dimen- 


as) 


(20) 


nn cree RT TEESE Tt 


. (as) ‘pecomes . a eee 
: M4 2Q— —n) 8 + 14(1—n) + (Ln)? + 2N RO — PAL] 8 + 2 (1 — 0)? pS 
a (- — 1) 2N FRO — TM }o+ (WP 2VR0+MKy=0, (2) 
a . 


(21) 


22)° 
| Kya = J Fear (22) 


n | the ‘coupling coefficient ‘between the electron beam and the age. 
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nsions of the electron beam 


The value of N depends on. 
th are difficult to determine 


Applying the Lorentz's Lemma -*- 


system. The value of f depertis on dime 
and its goupling to the delay systen. 
the structure of the delay system. Bo 
and require further analysis. 
MK Moe eipe 
Roy = wy ign = gape y (Ear (23) 


follows which does not contain pi, If Pi, and Pe are considered : 
as time average powers per unit length and width of the system re- | 
spectively, then it is paid that the results obtained above may be 


‘ applied to cases when the periodicity of the delay system is 80 
_taken into account. There are 1 figure and 6 Soviet-bloc references. 
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». DEXTs. - “Stavtine ‘relations. ape waves “of E made in Noaogensoul 

“+ tubular. electron, beams which are in free space are taken into consideration. 

“Tt is assumed that the electrons are moving only along the z-axis. The 

“2. gtudy is limited to small oscillations (angular frequency 6) ), furthermore 
>. 4t is assumed that the eg is ares between cylindric surfacesiiwith . 

-yadii rsa, and T= &») (a The following holds for the investigated 

aepenaencd of the £1$1d eae aot: time +} the coordinate z and the angle : 


‘ ye 
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: “have been ‘aérived from “Maxwell's equati one and electronic equations. The 
oo constant a of ices (2) and the propagation constant rT are connected | 


See eg 1 éa,. 2 | 
Lwcoseltgem _ @) 


“where ke me vie. ‘the phase ‘constant ‘of ‘the medium having ‘the parameters » 


es ae p. ee 3 YU is. whe constant Sompenent of the erestzcr velocity 


“2 is the eames of ane plaene wave number of an unlimited wide 


i beam; © e ‘is ‘the charge and n ‘the mass of. an ‘lectrén;’- . ie the écnatant.. 


component” of the current density of the bean. pelatices units are used. 
-In the inner (ogra, ) and outer (r r> a 2) zones which are free of 


: charge the wave bade for the Scat uaiaal electric field component 
for slow waves has the. following form: 
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» where eed 2. (6). tn ‘order te find the dispersion inion (6), 
Eqs. (2) and ay" a tea With the expressions found from (2) and 
(6), the .transverse fields: are determined by applying Maxwell's equations ~ 
- andthe continuity conditions: for the tangential components, of the fields 
at the outer and inner’ Bouaney. of fhe. be a. 


pe (a; B) 
“Im(a Pp) 


s . = Ky (Qa p) sco re 
s B. Kael ‘leah i iatey. 


ee) ab LE (at py leaky ds Sait os 
: aA = (0P: Im (a; *p). Nae) 7 Mei (ay): Cao oj : . 
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ary 
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ee 


7 a (a 9-2 (2,9) 
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where. hae m? No “are Bessel. ‘functions, I. n! am ‘are the modified Bessel. functions, 


ce their argunente are cobeue in brackets, ‘he. derivations of these functions 
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“ delays are also investigated and,: here, the electron beam is assumed to be- 

: ‘sufficiently weak. Therefore, Vl Dee PTR rik, and also p* k) (7). Un-° 


re 


@er these condi tions ‘the system.of equations : (3), (5), ana (6) hich a@e- |: 

’ termines the propagation: estat can be solved approximately. pis 
assumed to be’ known (p = k- is obtained from Eq. (6) (to eack vate 
‘of p there is a discrete Ko) of SF Dee for Se ), if this value is <1: 


ee ep substituted into Eq.. (3) the- Soll orang a ee a obtained 
aa by sonatdsstag aise Ba: (5) - teres aeRO teresa area 
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, (w. Kleen “and Ke pescht- Bintthring: ta ‘ate iusonellencElekeronik, B,. II, 
| Lauffeldrdhren, - Stuttgart 1958)). ‘Purthermore, results of the evaluation 
Ok LF “are. given for various concrete cases. 2s. results. of numerical ¢ 

cr computations. °. It is: of. greatest interest to find the depression eoeffi- 
'- elent for low: mode* space charge waves” (the lowest. mode js given: by. the 
-° first root of $2 for Eq.. (6). ata given p-and form <9, aiye, If m = 0 
a (axial. symmetrical. waves) “the: dispersion. equation” is found: oe ‘be . 


)B;" Jo (0) M(x) — Fu () No (ax) Aa [Za 2) No (8) — Jo (rx) Ni Gee ie 4 <4 
i ole) Ag a) a1 (ee) Na (2) —~ Ja 2) Ma (ma 00) a: _ (10), 


+ Basile (8) No mi 
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“where mY ine ; “deo oy)" Kol) ; (11) 
oe ae "a eratrbmene e 
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i Ror aayanatric waves wi th es n= oh the 3 diepéraion pace (6) yields - 
the fotlorsne expression ET Ee immagine aa aae meee 
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the lowest roots of Eq. (10). 
Figs. 1 shows the de- 
9 Bt various values of 
on and m= O.: Eq. (9) and information 
. given in Table 1. The curve numbers 5. correspond to values © 
=n m O01, O62) 0.5, 0-7, and 0.9. Table 2 represents the evaluation BS 
(lowest roots) of Eq. (13) for asymmetric waves with -m=© 413 .Fig. 2 re= J. 
presents the corresponding functions f of a,k_. “Comparing Figs. J and 
9 shows. that under otherwise equal conditions fhe depression coefficient 
‘for. axisynmetr!~ waves is larger than that for asymmetric waves with 
Do +1. For ‘all 'cedses investigated the depression. coefficient decreases; — 
with decreasing width of the beam and it increases with increasing ~ 
“., frequency and inereasing outer, diameter of the beam. If the electron 
" velocity decreases, [ will inorease. For thick tubular beams (n = 0.1) 
- - the coefficient Pj differs slightly for axisymmetric waves from that of 


2 
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Cee compact beams with the same outer radius (L. N. Loshakov, "Radiotekhnika 
Lo i elektronika", 1959, Vol. 4, No. 4).-(Abstracter's note: This is p 
i full translation of the original. | There are 2 figures, 2. tables, and. 
2 references: 1 Soviet-bloc. --... eee ee en 
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AUTHOR: Loshakov, LeN., Member of the Society 
TITLE: The design of two coupled parallel helices 
PERIODICAL: Radiotekhnika, Vo 16, nNOo 10, 1961, 20 — 25 


TEXT: In the present article, the author gives the results of a 
simplified treatment of slow wave propagation in the two parallel 
helices when the distance between them is great compared with 
their diameters. To obtain the equations for the propagation con- 
stants a system of two parallel helices is considered as shown in 
Fig. 1. Assuming 2 4)» 45» the fields induced by the other helix 


is taken as uniform within the given helix cross-section and the 
axial assymmetry due to helix currents is neglected. From the 
known theory of a single helix, for the system in Fig. 1 the fol- 
lowing are the approximate equations for the electric (E) and mag- 
netic (H) fields of the slow waves: inside helix 1 
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and in ‘the region between them 
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(3) 


In Eq. (1)-(3) the time factor eJ¥t 45 omitted and the following 
notation used: wu —- parameters of the medium, B - phase constant Dr 
along the longitudinal Z-axis of the system 


T= pg? — Ke = we py 


Iu: Ty» Ky and Ky - modified Bessel functions of arguments in pa- 


rantheses. The fields must satisfy the known boundary conditions 
at helix 1 and 2 


E - & 


) 


1,22 
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"lap 4" 1.9 + Bp, cost,» = 0 


Hy on cos! 5 + Mabe: sinl, 5 = H, sin!) 5 + Hz cos 
where ‘T, and 


(4) 


we 


1.2! 
no ~- angles between the turns and z-axis for helix 1 


and 2 respectively. For ‘the assumptions made above, 
conditions {4) become for surface Tr) = a) 


ees A, Ip (a; *) = B; Ky (a, *) + Bi Ky (d*), (5) nO 
—C,1; (a, *) = DK, (a, 2), (6) 
= “oe Cr hy (a, +) sin ®, + Ay fy (a, 2) cos®, == 0, (7) 


the boundary 


“eh A, iF (a, ) sind, +. CQ, 1, (a, *) cos, ae 


on = ‘By; K, (a, t) sin ®, ++ (D} Ky (a, 2) + Dy’ Ko (d2)| cosh,; (8) 
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and for the surface a) = Bo 


Ayla (da) = BS Ko (42) + By Ko (aa), (9). 
— Cy 1, (@,*) = Dy Ki (a4*), (10) .- va 
— LYE Cy J, (ay) sin Dy + Ag ly (ay x) cos, = 0, : (11) 5 
* . 


Loe As 7, (ay 1)sin ®, 4- Cy Iq (at) cos, = 


(12) 


aot BY Kyloas)sindy + [D; Ky(ds) + Dy Ka (@a%)] c08 Py. 
in which the influence of transverse fields of distant helix has 
been neglircted. The dispersion equation for the phase constant 8 
is given then, reducing to 
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p= Siete le|C iota tae a et ee en us . 
denoting the pass of Eq. (19) by G(t) 
fo dG ahr | Z (21) 
‘ammow+ Be TL. to dt ben 
is obtained and hence, putting THT, Sa os 
ot ‘x? 2 (a t4) 22 
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a in £ travelling wave 
- function used in the theory 0 
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The approximate values of phase constants of the two possible waves 
in the system propagating in one direction are determined from (20) 
and (22) and the results calculating the dependence of a t on ak 
tan ¢> for different values of d/a are given in the Table. It is 
stated in conclusion that the results of experimental study of dis- 
persion of the two variants of a four-helix line, as given in Ref. 
1 (Op-cit.) seem to indicate a strong coupling between identical he- 
lices, which has been proved in the present article. There are 1 fi- 
gure, 1 table. and 6 references; 4 Soviet~bloc and 2 non-Soviet-bloc. 
' The reference to the English-language publication reads as follows; 
JeLe Putz, GC. Van Hoven, Wescon conv. record, v. I, VIII, p. 3, 
138, 1957. 


ASSOCIATION: Nauchno-tekhnicheskoye obshchestvq radiotekhniki i elec- 
trosvyazi im. A.S. Popova (Scientific and Techniml So- , 
-clety of Radio Engineering and Electrical Communication 
im. A.S. Popov [Abstractor's note: Name of Association 
taken from first page of journal | 

SUBMITTED: September 20, 1960 
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a coupling coefficient for the interaction 
of an electron flow with the space harmonies of a delay system. 
Radiotekh. i elektron, 6 no.10:1685-1687 O ‘él. (MIRA 14:9) 
(Traveling-wave tubes) (Delay networks) 
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Application of Lorenz’ lemma for the approximate calculation of 
propagation constants in an electronic tube-type device with trans- 
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